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Abstract: The Multilocus sequence typing MLST method was used to recognize outbreaks of hospitals distinct clonal lineages
of A. baumannii; these schemes appeared to provide largely concordant classifications that have been tools to evaluate the
population structures of bacterial pathogens. One hundred fifty samples were collected from different specimens of patients
within Baghdad hospitals (blood 40%, CSF 5%, urine 5%) between July 2019 to February 2020. Then identification all isolated as
phenotypic detection and performed using PCR amplification of 16srRNA and blaOXA-51-like as genotypic detections. According
to clinical and laboratory standards institute (CLSI) guidelines, Susceptibility testing was performed. Clonally analysis was
performed by global lineage ICs correlated with multilocus sequence typing (MLST) when our data showed a very high rate
of antimicrobial resistance in all hospital isolates, especially against colistin (8%) which determined the PDR isolates from
other types also recorded 70% of isolates standing for carbapenems antibiotics (IMI 32%, MER70%& DOR 64%). Then already
clustered into four groups according to multiplex PCR for two groups of three genes (ompA, csuE & blaOXA-51-like) where IC ||
was predominant in Iraq but in our strains founding ICI (38%) more prevalence one followed by ICO (26%) then ICIl and ICIII (20%
&16% respectively). MLST used for detected the common sequence types (STs) of our selected 8 A. baumannii strains (ICO/
All, ICI/AG,48, ICII/A33,50,19 and ICIII/A1,36) were performed by using 7 housekeeping genes than were submitted in the MLST
Pasteur scheme dataset (ID 5098, 5099, 5100, 5101, 5102, 5103, 5482 & 5483) followed by statistical eBurst analysis was done
to study Clonal complexes (CCs). Identified 5 new STs (8, 444, 346, 1587 & 621) within Irag and new one ST (1830) worldwide.
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|
Introduction

The established standard for molecular typing method is
multilocus sequence typing (MLST), which has been designed
to study population structures of bacterial pathogens where
two MLST schemes are both widely used (Oxford & Pasteur)?.
Both schemes produced largely concordant classifications
with "true" phylogenic relationships? Briefly, MLST is based on
the seven housekeeping genes sequenced analysis "gltA, gyrB,
gdhB, recA, cpn60, gpi and rpoD". All these genes must be am-
plified then sequenced to submit within Pub MLST database,
which led to finding the allelic number and the STs were as-
signed to each isolate with the seven allelic profiles®. However,
all datasets recorded supplementary analysis with different
applications as in upon of the eBurst algorithm to describe
the information of STs origins with multiple clonal complexes
(CCs) and the investigation of disequilibrium linkage among
alleles at the seven housekeeping genes*.

For the classification of worldwide clones and produced
accurate results was applying widely were used designed two
multiplexes PCRs selectively amplify and sequence the ompA,
csuE, and blaOXA-51-like genes that are under selective pres-
sure and assign A. baumannii strains to different sequence
groups (SG), which corresponding to international clonal linea-

ges upon this can be identified using other approaches, making
it a useful preliminary tool for studying local epidemiology®”.
The rising use of monitoring of multidrug-resistant bacteria at
the molecular level in the previous period of time constraints,
so A. baumannii necessitates the search for reliable typing
methods limitation in the time, labor, and costs. Global clone
1 (GC1) and global clone 2 (GC2) were two significant clones
responsible for most of these outbreaks where referred to as
international clones (IC) 1 and 28. Within each clonal complex,
the latter procedure resulted in separate lineages or sub-linea-
ges®. The repeated replacement within genes further caused
variations that delineate the capsule and lipooligosacchari-
de's outer core structure®. Hence, the heterogeneity within
each close relative producing outbreaks or spreading at the
local, national, or global level can be distinguished using the
clonal complex and variability'*. Finally, these mare common
methods are currently used to analyze the underlying genetic
differences among isolates and consider a golden standard?*,
The MLST scheme provides a high level of resolution and an
excellent tool for studying the population structure and long-
term epidemiology of A. baumannii.
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|
Materials and methods

Clinical samples collection

For 8 months of study (from August 2019 till March 2020),
50 A. baumannii were isolated from patients with different in-
fection sites attending different hospitals in Baghdad\lrag. The
A. baumannii isolates were obtained from blood (40), urinary
tract infections (5) and CSF (5). In a nutshell, samples were
distributed on MacConkey agar plates and incubated at 37°C
overnight. Petri plates were submerged with bacteria species
in several samples, particularly UTI samples, making isolation
challenging. As a result, only isolated colonies (one per sam-
ple) exhibiting unique A. baumannii morphology were chosen
for subsequent analysis. Traditional biochemical tests (Gram
staining, oxidase, indole, urease, citrate, and methyl-red-Vo-
ges-Proskauer) and the APl 20E system (BioMérieux, La Bal-
me Les Grottes, France) were used to identify the species. Fi-
nally, the A. baumannii isolates were preserved at -80°C in a
15 % (V/V) glycerol brain heart infusion.

Genotyping detection for isolates

Isolates were genetically confirmed according to the exis-
tence of genus and species- specific gene (16srRNA & oxa 51,
respectively). Specific two primers, "240 bp & 353bp" emplo-
yed and conditions' steps listed in table 1 & 2 respectively.

Antibiotic susceptibility test

The performance standard for antimicrobial disk suscepti-
bility testing evaluated susceptibility using the agar disk diffu-
sion technique**. All of which were examined belonged to one
of the most common antibiotic families being used to treat A.
baumannii infections. The following antimicrobial agents have
tested: amoxicillin (AMX), augmentin (AMC), piperacillin (PRL),
Ticarcillin/ Clavulanic acid (TIM), Ampicillin/ sulbactam (SAM),
Ticarcillin (TICER), Ceftriaxane (CRO), Cefotaxime (CTX), Cef-
tazidime (CAZ), Meropenem (MEM), Doripenem (DOR), Imipe-
nem (IMI), Gentamicin (GEN), Amikacin (AK) Tobramycin (TOB),
Ciprofloxacin (CIP), Levofloxacin (LEV), Gatifloxacin (GATI), Te-
tracycline (TE), Tigecycline (TG), Doxycycline (DXT), sulfa drug
(SXT), Polymyxin B (PB) finally Colisten (COL).

Identification of housekeeping genes

To retain genetic diversity during storage, isolates were
kept at-70°Cin 20 % (vol/vol) glycerol in LB medium and culti-
vated overnight on MacConkey agar at 37°C. A colony's loopful
was suspended in 500 microliters of distilled water. A QIA-
quick PCR Purification Kit was used to recover bacterial DNA
(Qiagen, USA). DNA was kept at -20°C until it was needed.

Epidemiological typing

Global lineage (GL)

Three-locus dual assay multiplex PCR (M-PCR) was used
to detect the international clone (IC) lineages of A. baumannii
isolates, which selectively amplified the outer membrane pro-
tein A (ompA), chaperone-subunit usher E (csuE), and intrinsic
carbapenemase (blaOXA-51-like) genes. Only the ompA frag-
ment was amplified in the IC Il M-PCR, and only the csuE and
blaOXA-51-like sequences were amplified in the IC | M-PCR,
which could be referred to IC lll strains. Standard A. baumannii
IC type |, I, and Il strains were being used as controls. In this
experiment, strains with a double negation of IC type |, II, or Il
were reported as a variant (V) clonal type and labeled as ICO.

Multilocus sequence typing (MLST)

The internal portions of seven housekeeping genes were
scanned via MLST: cpn60 (60-kDa chaperonin), fusA (elonga-
tion factor EF-G), gltA (citrate synthase), pyrG (CTP synthase),
recA (homologous recombination factor), rplB (50S ribosomal
protein L2), and rpoB (ribosomal (RNA polymerase subunit B).
MLST website (http://www.pasteur.fr/ recherche/ genopole/
PF8/ mlst/ references-Abaumannii.html). The housekeeping
genes for the MLST scheme were selected based on their
sequence availability in GenBank and in prior studies of the
phylogenetic relationships for the genus Acinetobacter and
their presence in other MLST schemes available for other bac-
terial species. PCR primers for amplifying the seven specified
genes were chosen from prior research or particularly suited
for them. ALl PCR amplifications were conducted with Prome-
ga's Go Tag Green Master Mix under the following conditions:
35 cycles (denaturation at 94.8C for 30 seconds, annealing
at 50.8C for 30 seconds, and extension at 72 8C for 30 se-
conds) were followed by a 2-minute denaturation at 94 8C and
a 5-minute extension at 72 8C. According to its protocol, PCR
products were immediately purified from the reaction mixture
through using QlAquick PCR Purification Kit (Qiagen GmbH,
Hilden, Germany). Internal DNA segments of the chosen hou-
sekeeping genes, ranging in size like 297 to 633 bp, were se-
quenced using an ABI Prism 377 sequencer and the ABI Prism
BigDye Terminator Cycle Sequencing Ready Reaction Kit v.3.1.
(PE Applied Biosystems, Foster City, CA) in line with the ma-
nufacturer's instructions on both strands, PCR primers were
utilized for sequencing then ClustalW was used to align the
sequence data. (http://www.ebi.ac.uk/Tools/msa/clustalw?2/).

Statically analysis

Identification of STs in our isolates due to seven housekee-
ping genes was selected within the pub MLST. in our search
was selected 8 isolates from each ICs (ICO/A11, ICI/AB,48, ICIl/
A33,50,19 and ICIII/A1,36) according to global lineage Hierar-
chical dendrogram (Fig. 3) and their resistance patterns (most
carbapenem-resistant CR) then were submitted in the MLST
Pasteur scheme as in the table (1).

|
Results

Anti-biotypes analysis of the collection samples

Fifty isolates were detected as A. baumannii, then were
differentiated, selective and modified media cultures accom-
panied by biochemical tests then confirmed by genotypic de-
tection were collected from different hospitals samples sour-
ces.

The stander disc diffusion method (antibiotype) was con-
ducted to determine the various resistance patterns versus all
antibiotic groups. Classify all isolates according to two bases
the first antibiotype to four groups dependent on resistance to
carbapenem classes (IMI, MEM & DOR) (C° 30%, C' 6%, C?34%
& C®30%) and second on three groups dependent on resistan-
ce to all antibiotic groups (AB R) or some of them to MDR 26%
(13 isolates), XDR 66% (33 isolates) and PDR 8% (4 isolates).

Species diversity and antimicrobial susceptibility

The following steps used sensitivity test for all classes
of antibiotics as for penicillin group 80% (AMX&AMC respec-
tively), 74% (PRL), 70% (TIM, SAM & TICER respectively) se-
condly for cephalosporin group 98% (CRO), 88% (CTX), 74%
(CAZ) thirdly for carbapenem 70% MEM, 64% (DOR, 32% (IMI)
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Figure 1. Genetic detection of global lineage by multiplex PCR for two listed primers G1 ompA (335bp), csukE (702bp) &
blaOXA-51-like/ 66 (559bp) and G2 ompA (343bp), csuE (580bp) & blaOXA-51-like/66 (162bp). Agarose Gel Electrophoresis
(1% Agarose, 7 V/Cm2) and Ethidium Bromide Staining to complete detection. In the middle lane, molecular size DNA Ladder
(100bp DNA Ladder) and C refer to the negative control, isolates 4 & 6 under G1 (ICl) because harboring all G1 genes, but 11 &
7 absent any types of G1 or G2, so labeled as GO (ICO) then isolate no. 3 under G3 (IClll), which is positive to ompA in G2, absent

all G1 genes.

~  CRO(1A™)

— CR1(1/ AW

— CR2 (6/ AT-*10.13.15,49)
Epmye——

ﬁ -—[ 50 (0)

— MDR (1/ A™)
_{ NDR (9/A7A010.10,15,17.21.49)

_l PDR ,lu AII.M}

1 CRO(B/A I mIaaTy

—{ CR1(1/ AM)

- enz (57 Arseiniese)

5 H laaStn A
— K soasaw
-i MDR (0]

_i KD (8471415, 18,50, 04, 35,07, 50)

~  PODR {1/ AM)

— CRO(3/AT720mM 414 404000) |

—  CR1(1/ A™)
~ CR2 (3/ A7)
oo — CR3 (6/ AS6.5040.4)
| H sot
~{Mﬂlt (9/ AT 20353041140 40,48)
>_.I KOR (108 74635.30.51.58,40.46.47)
—  POR(0)
— CRO(2/A*)
o

—l CR2 (3/ A3>27)

= —L CR3 (37 ALIZAS)
H‘ -
—{ S0 (0)
-l MODR (2/ AT%%)
,_l B e e ]
—_FORI0)

Figure 2. Dissemination of resistances patterns (AR & CR) and ICs.

then for aminoglycoside group 76% (GEN), 68% (AK & TOB
respectively), for fluoroguinolone 74% (CIP), 62% (LEV), 50%
(GATI), followed for glycyleycline 76% (TE), 50% (TG), 38%
(DXT), and 74% (37/50) for polymyxin B, finally the sulfa drug
represent 4% sensitive and 96% resistance rate. But still, all
isolates gave sensitive results against colistin, except PDR
isolates (AM, A%, A% and A%). Tri-locus multiplex PCR was

applied to all isolates to determine which clones belonged via
two primers groups with their designated conditions'>'’, For
this purpose were targeted three intrinsic genes, "ompA, csukE
& blaOXA-51-like" show in Fig. (1), in our strains' work, were
clustered into four groups G1, G2, G3 and GO where the all
strains belonging to the G1 clonal complex yielded expressing
ompA csuE and blaOXA-51-like alleles, so provided all three
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fragments in the PCR, but none in the G2 PCR, whereas stra-
ins belonging to G2 showed the predicted opposite findings but
in case of G3 clone harboring csuE and blaOXA-51-like alleles
from G1 with sharing ompA allele as G2 or only have ompA
allele as G2 as the report was done by Turton et al.*’, But the
finding of some outbreak strains not had any set of these ge-
nes despite positive to blaOXA-51-like, therefore, be readily
assigned as GO in which that not recording until now by any
research. Thirty-seven (74%) different amplification patterns
have been allocated to ICs, the widest dissemination of which
is G1 (19/50, 38%), followed by G2 (10/50, 20%). The lower dis-
semination one is ICIll when reached to 16% (8/50), while ICO
reached 26% (13/50) in our study also focus on carbapenem
group and other types of antibiotics resistance of isolates (ICs)
with their dissemination which were summarized in Fig. (2).

Phylogenetic analysis

According to the global lineage Hierarchical dendrogram
(fig. 3) and their resistance patterns (most carbapenem-resis-
tant CR) our isolates were selected and submitted in MLST
Pasteur scheme as in table (1). The relatedness between two
strains in Irag or with the entire world can then be inferred me-
diated by the allelic profiles varies and illustrated in the fo-
llowing phylogenetic trees.

MLST diagram was done to illustrate the relatedness of
all isolates in this investigation locally within Irag or entire the
world as shown in Fig. (4 A& B) than were all particular stra-
ins analysis by eBURST to the clonal complex which recorded
previously in Iragi hospitals to determine the epidemiology of
STs within this area and within all countries also were deter-
mined the originality of Iraqi strains as in Fig. 5, 6 (A & B) and
7 respectively.

|
Discussion

Reveal the fundamental process that underpins A. bau-
mannii infections, including the evolution of infecting strains,
resistance patterns, and genes crucial for resistance deve-
lopment, is essential for the development of viable infection
control measures and more efficient medical interventions.
Firstly, the isolates were genetically established to reduce
the time and effort, according to genus and species-specific
genes (16srRNA & oxa 51 respectively). All the isolates must
give positive results, indicating all were A. baumannii. These
findings support those of other studies and are confirmed by

= k=2 FE RS F RESARE .= S2 a2

additional methods similar to the current study 18. The most
effective antibiotic is colistin, since the percentage of resistan-
ce is 8%, four isolates within the PDR group only present this
resistance (A%, A%, A% and A%). Maspi et al.*® reported 71%
of XDR A. baumannii isolates from Iran which convergent with
our research, while Kalal et al.?° reached 80% isolates as XDR
rather than 66% as such in the current study. And the last one
identified 15/15 MDR isolates with a percentage exceeding
100%, wherein this study detected 13/50 isolates as MDR
with a 26% percentage only. As mentioned before Guo et al.?,
16/67 (23.88%) and 46/67 (68.66%) isolates were defined as
MDR and XDR; respectively, these results are acceptable with
the current study. The current study results are comparable
with the results of Shafigh et al??, who identified that more
affected on their isolates are colistin but, the percentage of re-
sistance overshoot 30% while in our study does not exceed 8%.
But, AL-Kadmy et al. recorded one isolate resist to polymyxin
B. These results are more compatible with the search done by
Anne et al.” for the COL (0%), MEM (83%), CRO (100%), AK
(50%), GEN (84%), TE (64%), TG (48%) and SXT (100%) while
incompatibles for the IMI (81%), CTX (100%), CAZ (100%), PRL
(100%), TOB (87%), CIP (89%) and LEV (91%). So study revea-
led that the majority of isolates of A. baumannii tested were
progressively resistant to approximately all classes of antibio-
tics may probably be due to the heavy selection pressure from
overuse of the antibiotics within the hospital's environment,
causing more spreads of these isolates to become breakouts
entire the world. Although, increase this resistance may be a
takeoff from the recombination by directly acquired from mo-
bile genetic elements (Tn2006 and ISAbal, 2, 3, 4) or harbo-
ring to carbapenemase genes (OXA 23, 51, 58 etc.) which can
hydrolyze carbapenems and confer resistance to virtually all
3-lactam antibiotics or another mode of resistance patterns
as efflux pump correlated with other secretion systems (may
be QS or CDI) to confirm their persistence with verity condi-
ti0n521‘23‘24.

To better understand bacteria's epidemiology and popu-
lation structure, the genotypic diversity of strains has really
been uncovered using just a wide range of approaches??. To
recognize a limited origin number of clones which responsible
for propagation in many countries the Strains of A. baumannii
from geographically and genetically diverse European hospi-
tals had been used to distinguish three primary groupings of
epidemic strains, which were dubbed European international
clones |, Il, and clone Ill with their subtypes from other geno-
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Figure 3. Global lineage Hierarchical dendrogram of all currently isolates with their seven clusters and unique A19 isolates as

origin strain.
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5483 | 5482 | 5103 | 5102 | 5101 | 5100 5099 | 5098 id
HA_19 | HA_11 = HA 50 HA 48 | HA 36 @ HA_ 33 HA 06 HA 01 isolate
Iraq Iraq Iraq Iraq Iraq Iraq Iraq Iraq country
2019 2019 2019 2019 2019 2019 2019 2019 year
blood blood CSF blood blood blood blood blood source
5 5 1 39 1 1 2 3 Pasepn60
12 12 1 2 63 2 2 2 PufusA
11 11 1 2 2 3 2 19 PasgltA
2 2 1 2 2 2 2 25 PSpyrG
228 228 1 4 9 9 2 9 PrecA
9 9 1 4 4 4 2 2 PasepIB
14 14 1 4 3 5 z 5 P rpoB
1587 1587 8 444 621 346 2* 1830 ST
2 2 1 1 1 1 6 0 F

Id: identification code, *: mean a dominant ST, **: mean the firstly recorder ST in the
world, Pas: Pasteur scheme, ST: strain typing and F: frequency.

Table 1. Submit our isolates in MLST scheme.
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Figure 4. Phylogenic tree. A/ MLST diagram shows the relatedness of all isolates in this investigation. STs are shown as filled
circles, with the size indicating representation within the dataset. Large circles indicate the primary founder of the MLST clonal
complex, small circles indicate sub-group founder within Iragi only. B/ distribution entire the world.
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Figure 5. eBURST analysis to clonal complex (CCs). Each square signifies the sequence type and the larger size of each square
corresponding to higher frequency of occurrence. Each line indicates that the connected squares share the similar alleles (SLV,
DLV & TLV). In the below drawing show related less singleton squares.

Figure 5. A, recorded returned in Irag and B, newer recorded in Irag only.
KH: khadhimain Hospital, YH: Yarmouk Hospital, SH: Sulemani Hospital.

types remains to be established among themselves®?. Espe-
cially during recent years, hospitals in Iragq have experienced
numerous outbreaks caused by widespread genotypes of no-
minee bacteria®®. Enable infection control professionals by this
information is also essential for developing and balancing con-
trol strategies to reduce the spread and disease burden of A.
baumannii in the hospital setting as in Irag?®%°, The patterns of
groups 0, 1, 2, and 3 identified using this method were found to
pertainto IC |, IC I, and IC Ill, respectively, except ICO® as in the
report of Hamidian & Nigro®? were recording more distribution
two major clones | & Il on a large scale whilst these results
were spaced out from results in Thailand by Khuntayaporn et
al*® where recording ICII high prevalent rather than ICI; the re-
ason may be due to geographical disparity or others.

In previous statistical analysis (Fig. 3) of correlation be-
tween these isolates appeared as a cluster with other PDR
isolates (22 & 33); give this isolates some solitary, below Hie-
rarchical clustering dendrogram where represented seven
clusters (C) in which that A*® was considered the phylogenetic

origin of all isolates in this evolutionary tree maybe this was
the reason for its being SD then will be divided to two ma-
jor clusters MDR and XDR/PDR with some exceptions conse-
quently multiple clusters with different characters where C1,
C2, C3 and C4 (A7&A%), (AB&A®), (A“&A*) and (A*&A®)
respectively came from the one same original branch where
all our isolates most MDR. C5 (A% & A%?) when two of them
were ICl and standing to same antibiotic except two only (MEM
and DXT), otherwise C6 (all other isolates except C7) in this
cluster the main and only characteristic of all isolates were its
considered as XDR but, exception four PDR isolates within it
because its sharing other properties with other isolates in this
cluster especial for A? & A® as sisters, lastly for C7 (A5, AB,
A9 and A12) which all of it were XDR and have resistance to
21from 24 types of antibiotics.

We also focus on carbapenem resistance isolates, where
only two from fifty isolates ICl and ICII (A% & A%?) have a MEM
resistance only. However, most of ICl unable to stand against
this group despite this most of them recorded MDR and XDR
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Figure 7. Geographical dissemination of recorded ST entire the world. When ST2 recorded in 1062 isolates from 34 different
countries, followed by ST8 were previously reported in six isolates consequently ST 444 (3), ST621 (3), ST 346 (2) and ST 1587
(3).

rather than other types on the contrary ICO most of them stan-
ding except A* and most of them considered as PDR these
results it's opposite to Zhang et al.*® reports, but ICIl and ICIII
have variable results in these cases. ICIl have only one PDR
isolate A®** and one SD isolate A'; in the thesis of Dahdouh®
illustrated 37/42 under ICIl and have carbapenem resistance
while in our study resistance ICll isolates detected in 7/10; con-
sequently, either PCR assays or searches of genomic data tar-
geting the most discriminatory Global clone could simplify the
analysis of the epidemiological studies of outbreaks involving
multiple closely related types.

The performance of molecular typing in this study was
supported by MLST analysis; this pattern has been adopted in
approximately 10 researches in Irag, as in Fig. 4 (A) in which
Iragi isolated from a variety of sources (16 wounds, 12 blood,
6 skin, 5 sputa, 2 CSF, 2 environments, 1 urine and 1 other)
with the various types of MLST (Oxford/Pasteur 24 and only
Pasteur 21) (http://pubmlst.org/abaumannii/). At the same
time, the study comprised geographical dissemination of these
isolates in different geographic regions worldwide (recorded
6331 isolates) as in Fig. 4 (B). Based on the phylogenetic data,
ST2 recorded in 1062 isolates from 34 different countries (5
Unknown, 1 Germany, 1 South Africa, 1 Ireland, 1Portugal, 1
Israel, 2 Poland, 2 Australia, 2 Lebanon, 2 Egypt, 2 Belarus,
3Lithuania, 11thailand, 11France, 11 Italy, 3 Taiwan, 7 Greece,
8 Japan, 5 Malaysia, 5 South Korea, 6 Irag, 18 Singapore, 7UK,
7 Sweden, 5 Czech Republic, 8 The Netherlands, 6 Spain, 6
Norway, 3 Denmark, 19 Croatia, 26 Saudi Arabia, 32 Turkey,
91 Russia, 348 China, 397 USA) in which that indicator to va-
riability genome of strain type, on the contrary, the rest had
very few repeaters as six Europeans for ST8 were previously
reported 1,1, 3 and 1 in the Netherland (lower respiratory tract

LRT), Italy (blood), Greece (2 LRT & 1 urine) and Turkey (blood)
respectively.

For the more comprehensive analysis of the possible pa-
tterns of evolutionary descent, a set of rules were proposed
and implemented in the eBURST algorithm, which allows the
division of a data set into several clusters of related strains,
dubbed clonal complexes (CC), by implementing a simple
model of clonal expansion and diversification®%, Within each
clonal complex, the rules identify which links between STs, in
our study founding that isolates could cluster to more than
five with Iragi isolates as in the previously Fig. 5 and the major
of isolates exhibited closely relationships in the evolution with
most major clonal complex belong to CC2 were highly fre-
quent in Iraq as MLST scheme dataset as found to be a domi-
nant clone in all this region while our study founding only one
from 8 isolates (A®) under ST2 and ICI. But ST1 was not among
our isolates also within CC3& CC5. In 2005, only a single ST2
isolate was obtained in Irag then increased progressively until
2016 when recorded eight isolates with six ST were recorded 3
& 2 for ST2 &ST1 respectively, and only one new ST was recor-
ded (ST203) by Qasim et al.* for our time this indicating local
distribution over time. Noted, the molecular characterization
of the isolates by MLST identified 4 new different STs (8, 444,
346 & 621) within Irag, indicating a high genotypic diversity and
possible divergent evolution of these strains from their original
clones®"38 in which firstly within CC1, it has four ST (1, 8%, 94,
717 and 718) and ST8 represent within ICO follow in the CC2
(ST2* & ST414); containing as previous explain the predicted
ancestor ST2 under ICI and high prevalence one in Irag which
also approved by Qasim et al.®" reports. CC4 involve ST79,
ST346%, ST412, ST444* and ST621* so in this complex, a three
newer recorded types in this country with lower connected to




Heba A. Kadhom and Munim R. Ali
Volume 7 / Issue 1 / 29 http:/ /www.revistabionatura.com

other STs in their CC and considered as sub-group where its
ABST346, A®ST621 and A*®ST444 isolated from Medical Cen-
ter Hospital for first two types and Al-Yarmouk Hospital/Ba-
ghdad for the last one which illustrated in Fig. (6). While there,
only three of our isolates were singleton (A'ST136*, A*ST1587
& AY¥1587). HA-1 (ST 136/IClIl) was recorded previously in Kur-
distan/lraq were isolated from different patients; most of them
burns or ICU cases in their hospitals (in Erbil & Sulaimania)
and clear up the successful clones to spreading among diffe-
rent cities and countries®.

Our strain A% |CIl was isolated from CSF source in which
lower cases in the world were isolated from this source becau-
se it a more difficult to obtain its. And two strains were isolated
in 2012 from urine of patients in Japan hospital which have
closely relatedness to A% (ST444/ICl) otherwise A% (ST621/
ICIl) were obtained from blood and a grouped together with
France clone (unknown sources), in spite of that our study lo-
cate three clones (A1933/ ST346 & ST1587 respectively) have
only one along the universal clones firstly one isolated from
Switzerland food at 2013 and the two last clone from Germany
environment after our record (WWTP-AS-0520-A-V-5) that
indicated some Iragi clones originated from nonclinical sam-
ples as notably in the A. baumannii ST2 has been extensively
isolated from humans, while some of the recent reports have
also indicated the transmission of ST2 by domestic animals to
human which may be served as reservoirs as in A* (id: 5100)
which founding that only two isolates in the world as ST346
and in Switzerland the source of second isolate (id: 1856)
was chicken, particularly CR, due to their selective advantage
compared to the susceptible strains as in our A*® strain“04, As
for the last (A% have a unique clone, especially A* may be
considered as a wild type when acquired their resistance by
alteration or modifications due to mutation and recombination
in their genome as adaptability within the varies environment
to become the phylogenetic origin for the rest of the isolates
branching from them.

On the other hand, could be found some types of ST entire
the world correlated with antibiotic and resistance genes whe-
re ST2 in our study produce full resistance toward three major
antibiotic groups (aminoglycoside/ fluoroquinolone/ carbape-
nem) as recorded ZQ1,2,7 in AL- khadhimai Hospital/ Baghdad/
Iraq (id/ 3827,3828 & 3833) when resistance to the same types
of antibiotics give suggesting that it's maybe one of them was
originally from the other or acquired its character from same
exposure geographic areal conditions within the Iragi hospitals
to give this similarity. For newly ST recorder, the emergence
of such strains in Irag may predict an increase in the risk of
how to deal with it and reduce it where it could be seen that in
two PDR strains A% ST 346 & A ST 1587 under ICIl and ICO,
respectively with resistance to all types of carbapenem group
also AIST, A8 ST 2 & A% ST 8 represent a more resistance
rate to antibiotic groups (XDR) except two only (polymyxin &
tetracycline groups) otherwise two newer MDR strains in Irag
A% & A% which may be originated from France and Japan res-
pectively. The distribution of the resistance, especially against
carbapenem across multiple genetic lineages, was observed
both at the national and local levels suggest an expansion of
adaptations in Iraq is driven by the horizontal dissemination of
resistance determinants across diverse genetic backgrounds
rather than by the sole expansion of single resistant genetic
clones, and that resistance to multiple antibiotics is acquired
en bloc via MGEs*. At the local and global scale, our study
identifies several high-risk clones of A. baumannii ST 346 &
ST 1587 in Iraq by linking clonal relatedness, geographic clus-
tering, epidemiological data with the possibility of frequent in-

ternational transmission. Finally, newer recorded ST in strain
Al around the world indicated more modification and alteration
in their genomic sequences of Iraqi isolates to become origin to
other strains in other different countries.

|
Conclusions

In conclusion, it shows high rates of CRAB isolates and
predominance of XDR and PDR under ICs in Iragi strains com-
pared with previous years. These findings suggest a strong co-
rrelation between resistance genes and ICs types determined
on a local since different associations were detected in the di-
fferent Baghdad hospitals. Also, epidemiological of Iragi clones
worldwide with newly recorded types may be more risk factors
for epidemic distribution of the chronic diseases associated
with these bacteria.
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